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$n$ , $D=\{1, \cdots, n\}$ .
$m$ , ( ) $l$
, ( ) $k$ . ,
, $F=\{1, \ldots, m\},$ $F_{C}=\{m+1, \cdots, m+l\}$ ,
$F_{N}=\{m+l+1, \cdots, m+l+k\}$ . , $\overline{F}\equiv F\cup F_{C}\cup F_{N}$ .
$i\in D$ $u_{i}\in R^{2}$ . $j\in\overline{F}$ $\in R^{2}$ ,








, , , –
.
, . $i$ $j\in$
$F_{C}\cup F_{N}$ 2 :
$\overline{\dot{\nu}}_{1}=\{$
1, $\ovalbox{\tt\small REJECT} \mathrm{F},\mathrm{f}\mathrm{i}_{\backslash }i\hslash^{\mathrm{S}}\mathrm{f}\mathrm{f}\mathrm{l}_{\iota}^{3}\mathrm{R}j$ $6\mathfrak{B}_{\mathrm{D}}^{\wedge}$ ,
$0$ ,
(2.2)
$i$ $w_{1}>0$ , $j$ $D_{j}\equiv\{i|\text{ } =1\}$
. , $j$ $\sum_{i\in D_{j}}w_{1}$ .
, . $x=$







, 1 , .
$0 \leq\sum_{j=1}^{m}\theta_{i}^{j}(x)\leq 1$ , $\forall i=1,$ $\ldots,$ $n$ (2.4)
(2.3) , $j$ $\sum_{\dot{\iota}=1}^{n}\theta_{i}^{j}(x)w_{i}$ . , $\in$







x . , j $=m+1,$ $\ldots$ , m+Z
.
$f_{\hat{j}-m}(x) \equiv\sum_{j=1}^{m}\sum_{i\in D_{j}}\dot{\emptyset}_{l}(x)w_{i}$ (2.6)
$X_{1},$
$\ldots,$
$X_{m}\subseteq R^{2}$ , $X=X_{1}\cross\cdots\cross X_{m}$ .
, , .
$P_{M}$ : minimize $(f_{0}(x), f_{1}(x),$ $\ldots,$
$f_{l}(x))\}$ (2.7)
subject to $x\in X$
,
– ,
. ‘ ” ,
PM , \mu o(z), \mu l(z), . . . , \mu l(z)
. $l+1$
,




subject to $x\in X$
, P , Kuhn-Tucker
– .
, 5 , (GENOCOP V) [5]
(PSO) [4] .
, 0-1 P – .
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i , 0-1 .
$\dot{d}_{i}=\{$
1, $i$ $j$ ,
$0$ ,
(3.1)
, i=l, . . . , n .
$\sum_{j=1}^{m}s_{i}^{j}=\{$





j\in F $I_{j}^{S}\equiv\{i|P_{i}=1\}$ ,
$I_{0}^{S}\equiv\{i|s_{i}^{1}+\cdots+s_{i}^{m}=0\}$ . , $\bigcap_{j=0}^{m}I_{j}^{S}=\emptyset,$ $\bigcup_{j=0}^{m}I_{j}^{S}=D$
. , , S
j=l, . . . , m , .
$a_{i_{1}}(x_{j}, q_{j})> \max a_{i_{1}}(x_{\grave{J}}, q_{J^{\mathrm{t}}})\hat{j}\in F_{C}\cup F_{N}’\forall i_{1}\in I_{j}^{S}$, (3.4)
$a_{i_{2}}(x_{j},q_{j})\leq\hat{j}\in F_{C}\cup F_{N}\mathrm{m}\mathrm{a}\mathrm{x}a_{\dot{*}\mathrm{z}}(x_{\hat{j}}, q_{\hat{j}}),$
$\forall i_{2}\in I_{0}^{S}$ (3.5)
(3.4) (3.5) $X_{j}$ $x_{j}$ $U_{j}^{S}$ . $S\equiv\{S|U_{j}^{S}\neq\emptyset, \forall j\in F\}$
, $U^{S}\equiv U_{1}^{S}\cross\cdots\cross U_{m}^{S}\subseteq X$ . , .
1 $S\in S$ , $x\in U^{S}$ $P$ $S$
– .
: $w\equiv(w_{1}, \cdots, w_{n})$ $m$ $1\equiv(1, \ldots, 1)$ , $S$
wSlT . ,
72
(34) (35) , l, . . . , m Us, . . . , Ursn
$I_{1}^{S}\cup\cdots\cup I_{m}^{S}$ . , (3.2) $I_{j}^{S}$ ,
$wS1^{T}= \sum_{i\in I_{1}^{S}\cup\cdots \mathrm{U}I_{m}^{S}}w_{i}$
(3.6)
, – . ,
$I_{0}^{S}$ ,
– . , P – . $\blacksquare$
2 $S$ $\overline{S}$ , $U^{\overline{S}}$ $P$ .
: $P$ –
$x^{*}\equiv(x_{1}^{*}, \ldots, x_{m}^{*})\in X$ , $i$ $j$ $(x^{*})$ $m$ $n$
$\overline{S}$ . , $\overline{S}$ , $U_{1}^{\overline{S}},$ $\ldots$ , $U_{m}^{\overline{S}}$ 1
$x_{1}^{*},$
$\ldots,$
$x_{m}^{*}$ , $\overline{S}\in S$ . 1 , $U^{\overline{S}}$ $S$
– . $\text{ }U^{\iota\sigma}\text{ }$
P , S- – . $\blacksquare$
2 , $S\in\{0,1\}^{mn}$ $S$
, $P$ . $S\in\{0,1\}^{mn}$ $j\in F$
, i (34) (35) .
$\delta_{j}^{1}(x_{j})\equiv\{$
$a:(X_{j,q_{j}})- \max_{\grave{J}\in F_{C}\cup F_{N}}$ a$i(x_{\hat{j}}, q_{\hat{j}})-\rho$ , if $i\in I_{j}^{S}$ ,
$\hat{j}\in F_{O}\cup F_{N}\mathrm{m}\mathrm{a}\mathrm{x}$
a: $(x_{\hat{j}}, q_{\hat{j}})-a_{i}(x_{j}, q_{j})$ , if $i\in I_{0}^{S}$ (3.7)
, $\rho$ . p $IsUI_{j}^{S}$ $\delta_{j}^{*}(\overline{x}_{j})\geq 0$
$\overline{x}_{j}\in X_{j}$ , $U_{j}^{S}$ , $U_{j}^{S}$ –
$\text{ }X_{j}\text{ }$ . , $U_{j}^{S}\text{ }$ , .
$RP_{j}(S)$ : maximize
$. \min_{i\in I_{0}^{S}\cup I_{j}^{S}}\delta_{j}^{i}(x_{j})\}$ (3.8)
subject to $x_{j}\in X_{j}$
RPj(S) , ,
GRG [6] . , $P$ $n$
$\text{ }R_{P_{j}^{1}}(S)\text{ }I_{0}^{S}UI_{j}^{S}\text{ }$ , (37)
, .
, $RP_{j}(S)$ .
, (GENOCOP V) [5] PSO
[4] , 5 .
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subject to $S\in S$
, $S\in S$ R $(S)$ , $P_{Z}$









, S S , RPl(S), . . . , RPmm(S)
. , .
$(\mathrm{i}\mathrm{a})$ R $(S)$ $0$ : $0$
, P , 1
$x^{S}$ . ,
, RPj(S) ,
$\text{ }RPP_{j}(S)\text{ }$ , .
$(\mathrm{i}\mathrm{b})$ R, $(S)$ : $U_{j}^{S}=\emptyset$ $S\not\in S$ , $S$ $P_{Z}$
.
. , PZ ,
. , PZ P
, .
R (S) xjs , $\text{ }\hat{\delta}_{j}^{i}(x_{j})\text{ }$
. R (S) ,
$S$
. , R (S) j xjs
, P S .
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(ii) : 0-1 [7]
, . ,
.
S\in S xS , 2
.
$\bullet$ $\text{ }l,.U_{j}^{S}=\emptyset \text{ }$ , j S – .













n=15 , $[0, 1000]$2 , $w’=i$
. , $l=5,$ $k=15$ ,
$[0,1000]$2 , $q_{j}\in\{1, \ldots, 5\}$ .
$q_{j}=j$ , $X_{j}=[0, 1000]$ 2 .
$l+1$ , .
$\mu_{j}(z)=\{$
$0$ , if $z\leq\overline{l}_{j}$ ,
$\frac{z-\overline{l_{j}}}{\overline{u}_{j}-\overline{l}_{j}}$ if $\overline{l}_{j}\leq z\leq\overline{u}_{j}$ ,
1, if $\overline{u}_{j}\leq z$
(5.1)
$j‘=m+1,. ., m+l\text{ }\acute{\mathrm{x}},\gamma_{0},$$\sigma_{0},\omega_{1},\ldots,\omega_{l}\#\mathrm{h}\text{ }*[\mathit{0},1]\text{ }\check{\text{ }}Jj_{\text{ }1^{}\text{ }\check{\wedge}\dot{\mathrm{b}}\text{ }\mathrm{A}\backslash }^{w_{1}-+\omega_{j-m})q_{j}}-(-\text{ },\overline{u}_{0}=.-150(1+\gamma 0),\overline{l}_{0}=-150(5+\sigma_{0}),\overline{u}_{j-m}=0,\overline{l}_{j-m}=\sum i\in D\cdot.’$
. , $j\in J_{C}$ -m $<\overline{l}_{j-m}$ .
, RPj(S) , GENOCOPV PSO
. ,
$N_{p}=\mathit{2}\mathit{0},$ $\text{ }T_{\mathrm{p}}=150\text{ }$ . , j=3 RPj(S)
GENOCOPV PSO 1-2 . ,
75
$,, \frac{((||I_{0}^{S}I_{0}^{S}||,||I_{3}^{S}|)(5,1\bm{5})(15,5)(10,30)(30,10)}{\text{ }|\text{ }\mathrm{E}\mathrm{L}- 9.0\mathit{3}1\cross 10^{-2}- 9.596\cross 10^{1}}$
4.188 -2.306
$- 9.23\mathit{3}\cross 10^{-2}$ 4.099 $- 9.8\mathit{2}5\cross 10^{1}$ -2.367
$\frac{- 9..418\cross 10^{-2}4.\mathit{0}\mathit{0}2-9.963\cross 10^{1}- \mathit{2}.411}{(\mathrm{j}\mathrm{P}\text{ }=\#\text{ }\mathbb{H}7\ovalbox{\tt\small REJECT}(\text{ }\theta^{\backslash })48\mathit{2}\cross 10^{-1}4.04\cross 10^{-1}8.64\cross 10^{-1}7.05\cross 10^{-1}}$
1: R $(S)$ GENOCOP V
$,, \frac{((||I_{0}^{S}I_{0}^{S}||,||I_{3}^{S}|)(5,15)(15,5)(10,\mathit{3}\mathit{0})(30,1\mathit{0})}{\text{ }\mathrm{B}\mathrm{B}\text{ }- 8.998\cross 10^{-2}- 9.430\cross 1\mathit{0}^{1}- 2.286}$
4216
$- 9.04\mathit{3}\cross 10^{-2}$ 4.197 -9.466 $\cross 10^{1}$ -2.295
$\frac{\text{ }\not\cong_{\backslash }\text{ }- 9..077\cross 10^{-2}4.179- 9.5\mathit{0}9\cross 1\mathit{0}^{1}- \mathit{2}.3\mathit{0}6}{(\backslash \text{ _{}\vec{\mathrm{o}}}^{\equiv}\dagger \text{ }\mathrm{F}\theta(\text{ }V)\mathit{2}45\cross 1\mathit{0}^{-2}\mathit{3}.00\cross 10^{-2}7.1\mathit{0}\cross 10^{-2}6.40\cross 10^{-2}}$
2: R $(S)$ PSO
DELL PRECISION 370 (CPU: Pentium(R) 42. $79\mathrm{G}\mathrm{H}\mathrm{z}$ , RAM: 1. $0\mathit{0}\mathrm{G}\mathrm{B}$ )
20 .
1,2 , PSO GENOCOPV
. , , (Np’ $T_{\mathrm{p}}$) $=(20\mathit{0},300\mathit{0})\text{ }+$
PSO , $-8.966\cross 1\mathit{0}^{-2}$ ,
4.218, $-9.417\cross 10^{1}$ , -2.284 . 2 2
– , PSO R (S)
. , R (S) PSO .
, 0-1 $P_{Z}$ .
$G=\mathit{0}.9$ , $NGA=n$ , TGA=1000 .
$Pc=0.9,$ $p_{M}=0.\mathit{0}1$ , $p_{I}=0.\mathit{0}3$ . ,
4 (iii) $p_{L}=\mathit{0}.5$ .
, , PSO GENOCOPV.
$N_{PG}=1\mathit{0}\mathit{0}0,$ $T_{PG}=\mathit{2}\mathit{0}\mathit{0}\mathit{0}\mathit{0}$ $P$ .
$(\mathrm{G}\mathrm{A})$ , PSO, GENOCOP V 3 . 3
, PSO GENOCOPV
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